Activin A regulates porcine follicle-stimulating hormone beta-subunit transcription via cooperative actions of SMADs and FOXL2.
Activins stimulate FSH synthesis and secretion by pituitary gonadotrope cells. Activin A induction of porcine and murine FSHβ (Fshb) gene transcription in immortalized gonadotropes is dependent on homolog of Drosophila mothers against decapentaplegic (SMAD) proteins as well as the forkhead transcription factor L2 (FOXL2). Using both heterologous and homologous cell models, we demonstrate that FOXL2 functionally synergizes with SMAD3/4 to stimulate porcine Fshb promoter-reporter activity. We further show that endogenous FOXL2 and SMAD2/3 physically interact in homologous cells. We identify two composite cis-elements of adjacent FOXL2 and SMAD binding sites in the proximal porcine Fshb promoter that mediate activin A, FOXL2, and SMAD3 actions. FOXL2 can bind these elements independently of SMADs, whereas SMAD3/4 binding requires high-affinity FOXL2 binding. Conversely, FOXL2 alone is insufficient to regulate Fshb transcription and requires SMADs to induce promoter activity. Collectively, our data suggest a model in which activins stimulate formation and nuclear accumulation of SMAD3/4 complexes, which interact with FOXL2 bound to at least two proximal promoter elements. This association stabilizes SMAD3/4 binding to adjacent SMAD binding elements. SMAD-FOXL2 complexes then mediate activation of transcription through a currently unknown mechanism. Conservation of one of the two composite cis-elements suggests that this may form part of a general mechanism whereby activins regulate Fshb subunit transcription and FSH synthesis.